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: ﺑﯾﻣـﺎری ﮐﯾﺳـت ھﯾداﺗﯾـد ) ﺳﯾﺳـﺗﯾک اﮐﯾﻧوﮐوﮐـوزﯾس ( ﮐـﻪ ﺗوﺳـط اﻧﮔـل اﮐﯾﻧوﮐوﮐـوس زﻣﯾﻧﻪ و اھـداف
ﮔﺮاﻧوﻟوزوس اﯾﺟﺎد ﻣﯽ ﺷود، از ﻣﮫﻣﺗﺮﯾن ﺑﯾﻣﺎری ھﺎی ﻣﺷﺗﺮک اﻧﺳﺎن و ﺣﯾوان ﻣﺣﺳـوب ﻣـﯽ ﺷـود. ﮐـﺮم 
ﺳﺎﮐن در روده ﮐوﭼک ﺳگ و ﺳگ ﺳﺎﻧﺎن  ﺑﻪ ﻋﻧوان ﻣﯾﺰﺑﺎن ﻧﮫﺎﯾﯽ ﺑﺎﻋث اﻧﺗﺷـﺎر ﺗﺧـم اﻧﮔـل در ﻣﺣـﯾط  ﺑﺎﻟﻎ
زﯾﺳت ﻣﯽ ﺷود. ﺳﭘس اﯾن ﺗﺧم ھﺎ ﺑﺎﻋث آﻟودﮔﯽ اﻧﺳﺎن و ﺳﺎﯾﺮ ﺣﯾواﻧﺎت ﺑﻪ ﻋﻧوان ﻣﯾﺰﺑﺎن ھﺎی واﺳط ﻣﯽ 
ﺮ ﺷوﻧد. اﮐﯾﻧوﮐوﮐوزﯾس ﯾک ﺑﯾﻣﺎری ﻣﺰﻣن در اﻧﺳﺎن و ﺳﺎﯾﺮ ﻋﻠف ﺧواران اھﻠﯽ و وﺣﺷـﯽ اﺳـت ﮐـﻪ ﻣﻧﺟـ
ﺑﻪ  اﯾﺟﺎد ﮐﯾﺳت ﻣﯽ ﺷود. زﯾﺎن ھﺎی اﻗﺗﺻﺎدی و ﭘﺰﺷﮐﯽ ﺣﺎﺻل از اﯾن ﺑﯾﻣـﺎری ﻣﺧﺻوﺻـﺎ در ﺟواﻣـﻊ و  
ﮐﺷورھﺎی در ﺣﺎل ﺗوﺳﻌﻪ ﻗﺎﺑل ﺗوﺟﻪ اﺳت. ﺑﻧﺎﺑﺮاﯾن ﺷﻧﺎﺧت ﺑﯾوﻟوژی و ﻓﺮآﯾﻧد ﺗﮐﺎﻣل اﯾن اﻧﮔـل در ھـﺮدو 
دﯾـد در ﮐﻧﺗـﺮل ﻣﯾﺰﺑﺎن ھﺎی ﻧﮫﺎﯾﯽ و واﺳط دارای  اھﻣﯾت وﯾﮋه ای اﺳت زﯾﺮا ﺑﺎ ﯾـﺎﻓﺗن اﺳـﺗﺮاﺗﮋی ھـﺎی ﺟ
  ﺑﯾﻣﺎری ﺑﻪ ﻣﺎ ﮐﻣک ﻣﯽ ﮐﻧد. 
ﻧوﮐﻠﺋوﺗﯾـد ھﺳـﺗﻧد ﮐـﻪ ﺑﯾـﺎن  ۸۱-۵۲ﺗواﻟﯽ ھﺎی ﻏﯾﺮ ﮐد ﺷوﻧده و ﺗک رﺷﺗﻪ ای ﺑﺎ  ANRim ﻣوﻟﮐول ھﺎی  
ژن را در ﻣﺮاﺣل ﭘس از ﺗﺮﺟﻣﻪ ﺗﻧظﯾم ﻣـﯽ ﮐﻧﻧـد. اﯾـن رﯾـﺰ ﻣوﻟﮐـول ھـﺎ در طﯾـف وﺳـﯾﻌﯽ از ﻓﺮآﯾﻧـدھﺎی 
اﻧدام ھﺎ، ﺗﻣـﺎﯾﺰ ﺳﻠوﻟﯽ،ﻣﺗﺎﺑوﻟﯾﺳـم، ﺗﻧظـﯾم ﺑﯾـﺎن ژن، ﭘﺮوﺳـﻪ ﺑﯾوﻟوژﯾﮐﯽ و ارﺗﺑﺎط ﺑﺎ ﻣﯾﺰﺑﺎن از ﺟﻣﻠﻪ ﺗﮐﺎﻣل 
ھﺎی ﺗﮐﺎﻣل و ﻓﯾﺰﯾوﻟوژی و اﻟﮔوھﺎی ﻣﺧﺗص ﺑﯾﻣﺎری ﻧﻘش دارﻧد. ﺑﻪ ﺧﺎطﺮ ﮔﺳﺗﺮدﮔﯽ ﭘﺗﺎﻧﺳﯾل ھﺎی ﺗﻧظﯾﻣﯽ 
ھـﺎی داروﯾـﯽ و اﺑﺰارھـﺎی  ھـدفھـﺎ ﻣـﯽ ﺗواﻧﻧـد ﺑـﻪ ﻋﻧـوان  ANRimو داﺷﺗن ﺗواﻟﯽ ھـﺎی اﺧﺗﺻﺎﺻـﯽ، 
  رد اﺳﺗﻔﺎده ﻗﺮار ﮔﯾﺮﻧد. ﺗﺷﺧﯾﺻﯽ ﺑﺮای ﺑﯾﻣﺎری ھﺎی اﻧﮔﻠﯽ ﻣو
آﻟﺑﻧدازول ﺑﻪ ﻋﻧوان ﯾک داروی ﺿد اﻧﮔل از دﺳﺗﻪ ﺑﻧﺰﯾﻣﯾدازول ھﺎ در ﺑﺎﻓت ھﺎی ﭘﺳﺗﺎﻧداران و ﺗﺮﺷـﺣﺎت و 
ﭘﻼﺳﻣﺎی آﻧﮫﺎ ﺑﻪ ﻓﺮﻣﮫﺎی آﻟﺑﻧدازول ﺳوﻟﻔوﮐﺳﺎﯾد و آﻟﺑﻧدازول ﺳوﻟﻔون ﺗﺑدﯾل ﻣﯽ ﺷود. ﻣطﺎﻟﻌـﺎت ﻧﺷـﺎن داده 
ﺮ و ﺑـدون ﻋـوارض ﺟـدی  ھﺳـﺗﻧد. وﺟـود ﻣﻘـﺎوت و ﯾـﺎ اﻧد ﮐﻪ اﯾن ﺗﺮﮐﯾﺑﺎت در درﻣﺎن اﮐﯾﻧوﮐوﮐوزﯾس ﻣؤﺛ
ﮐﺎھش  ﭘﺎﺳﺦ آﻟﺑﻧدازول و ﺳﺎﯾﺮ ﺑﻧﺰﯾﻣﯾدازول ھﺎ در درﻣﺎن ﭼﻧد اﻧﮔـل ﮐﺮﻣـﯽ ﮐـﻪ دارای اھﻣﯾـت ﭘﺰﺷـﮐﯽ و 
داﻣﭘﺰﺷﮐﯽ ھﺳﺗﻧد ﮔﺰارش ﺷده اﺳت. ژﻧﺗﯾک وﭼﮔوﻧﮔﯽ ﻋﻣﻠﮐﺮد آﻟﺑﻧـدازول در اﮐﯾﻧوﮐوﮐـوس ﮔﺮاﻧوﻟـوزوس 





ھﺎ ﻣﯽ ﺗواﻧﻧد در ﺳﺮم ﯾﺎ ﭘﻼﺳﻣﺎی ﻣﯾﺰﺑﺎن ﻋﻔوﻧﯽ ﻗﺎﺑل ﺷﻧﺎﺳﺎﯾﯽ ﺑﺎﺷﻧد. اﯾن ﻣوﺿوع ﺟﺎﻟﺑﯽ  ANRimﺑﺮآن 
ھﺎ ﺑﻪ ﻋﻧوان ﯾک ﺑﯾوﻣﺎرﮐﺮ ﺑﺮای ارزﯾﺎﺑﯽ ﭘﺎﺳـﺦ ﺑـﻪ درﻣـﺎن ﺗﻠﻘـﯽ ﻣـﯽ ﺷـود.  ANRimﺑﺮای ﺑﺮرﺳﯽ ﻧﻘش 
اﻧوﻟوزوس ﺑﺮای رﺷد آزﻣﺎﯾﺷﮔﺎھﯽ در ﻣﺣﯾط ھـﺎی ﮐﺷـت  ﻣوﻧوﻓﺎزﯾـک ودی ﭘﺗﺎﻧﺳﯾل اﻧﮔل اﮐﯾﻧوﮐوﮐوس ﮔﺮ
ﻓﺎزﯾک  اﯾن اﻣﮐﺎن را ﺑﻪ ﻣﺎ ﻣﯽ دھـد ﮐـﻪ  ﻣﯾﮐﺮوﺳﯾﺳـت و ﮐـﺮم ھـﺎی ﺳـﮔﻣﺎﻧﺗﻪ را ﺑدﺳـت آورﯾـم. ھـدف از 
 ,1-Rim-rge ,7-teL)    ھـﺎی ﻣﻧﺗﺧـب ANRimﻣطﺎﻟﻌﻪ ﺣﺎﺿﺮ ﻣﻘﺎﯾﺳﻪ و ﭘﺮوﻓﺎﯾـل  ﺑﯾـﺎن ﺗﻌـدادی از 
-rge ,a521-Rim-ajs ,331-Rim-ajs ,091-Rim-rge ,521-rim-rge ,01-Rim-rge
(  در ﻣﺮاﺣ ــل ﺗﮐ ــﺎﻣﻠﯽ اﻧﮔ ــل    9843-Rim-ajs ,5818-Rim-ajs ,d2-Rim-ajs ,16-Rim
اﮐﯾﻧوﮐوﮐوس ﮔﺮاﻧوﻟوزوس ﺷﺎﻣل ﭘﺮوﺗواﺳﮐوﻟﮐس اﯾﻧواژﯾﻧﻪ، ﭘﺮوﺗواﺳـﮐوﻟﮐس اواژﯾﻧـﻪ، ﮐـﺮم ﺳـﮔﻣﺎﻧﺗﻪ ﺗـک 
. ﻋـﻼوه ﺑـﺮ آن ﺗـﺄﺛﯾﺮ داروی آﻟﺑﻧـدازول ﺑﻧـدی، ﮐـﺮم ﺳـﮔﻣﺎﻧﺗﻪ ﺳـﻪ ﺑﻧـدی، ﻻﯾـﻪ زاﯾـﺎ و ﻣﯾﮐﺮوﺳﯾﺳـت ﺑـود
  ھﺎ در ﺑﺮﺧﯽ از ﻣﺮاﺣل ﺗﮐﺎﻣﻠﯽ اﻧﮔل ﻣﻘﺎﯾﺳﻪ ﮔﺮدﯾد.  ANRimﺳوﻟﻔوﮐﺳﺎﯾد ﺑﺮ ﺑﯾﺎن ﺗﻌدادی از اﯾن 
: ﻣﺮاﺣل ﺗﮐﺎﻣﻠﯽ اﻧﮔل ﺣﺎﺻل از ﮐﯾﺳت ھﯾداﺗﯾد و ﮐﺷت آزﻣﺎﯾﺷﮔﺎھﯽ اﻧﮔل ﺑدﺳت آﻣد.  اﺳﺗﺧﺮاج روش ھﺎ
ﻟﮐس ، ﭘﺮوﺗواﺳﮐوﻟﮐس اواژﯾﻧـﻪ، ﮐـﺮم ﺳـﮔﻣﺎﻧﺗﻪ ﺗـک ھﺎ از ﻣﺮاﺣل ﺗﮐﺎﻣﻠﯽ  ﻻﯾﻪ زاﯾﺎ، ﭘﺮوﺗواﺳﮐو ANRim
ھﺎ ی ﻣﻧﺗﺧب ﺑـﺎ اﺳـﺗﻔﺎده از ﻣﺗـد  ANRimﺑﻧدی و ﮐﺮم ﺳﮔﻣﺎﻧﺗﻪ ﺳﻪ ﺑﻧدی و ﻣﯾﮐﺮوﺳﯾﺳت  اﻧﺟﺎم ﺷد. ﺑﯾﺎن 
در ھـﺮ ﻣﺮﺣﻠـﻪ ﺗﮐـﺎﻣﻠﯽ اﻧﺟـﺎم ﺷـد. ﻋـﻼوه ﺑـﺮآن ﺑﯾـﺎن ﺑﺮﺧـﯽ از  RCP evitatitnauq emit laeR
در ﻣواﺟﮫﻪ ﺑﺎ داروی آﻟﺑﻧدازول ﺳوﻟﻔوﮐﺳـﺎﯾد ( 9843-Rim ,16-Rim ,7-teLھﺎی ﻣﻧﺗﺧب  ) ANRim
در ﭼﮫـﺎر ﻣﺮﺣﻠـﻪ ﺗﮐـﺎﻣﻠﯽ اﻧﮔـل ﺷـﺎﻣل ﭘﺮوﺗواﺳـﮐوﻟﮐس، ﻣﯾﮐﺮوﺳﯾﺳـت، ﮐـﺮم  ﺳـﮔﻣﺎﻧﺗﻪ ﺗـک ﺑﻧـدی و ﮐـﺮم 
  ﺳﮔﻣﺎﻧﺗﻪ ﺳﻪ ﺑﻧدی ﻣورد ارزﯾﺎﺑﯽ ﻗﺮار ﮔﺮﻓت. 
ﺗﺷـﺧﯾص داده ﺷـد. در  1G ژﻧوﺗﯾـپ  1xoCدر ﻣطﺎﻟﻌﻪ ﺣﺎﺿﺮ ژﻧوﺗﯾپ اﻧﮔل ﺑﺎ اﺳﺗﻔﺎده از ژن  ﯾﺎﻓﺗﻪ ھﺎ:
در ﻣﺮاﺣـل  ANRimی  ﻣـورد ﺑﺮرﺳـﯽ ﺗﻌـداد ﻧـﻪ  ANRimھﺎ  از ﺗﻌداد ﯾـﺎزده  ANRim ﯽ ﺑﯾﺎنﺑﺮرﺳ
در ﻻﯾﻪ زاﯾﺎ  16-Rimﻣﺧﺗﻠف ﺗﮐﺎﻣﻠﯽ اﻧﮔل  ﻓﻌﺎل ﺑوده و ﺑﯾﺎن ﻧﺷﺎن دادﻧد. ﯾک اﻓﺰاﯾش ﺑﯾﺎن ﻣﻌﻧﯽ داری از 
اﮔﺮﭼـﻪ ﺑﯾـﺎن ﺑﯾﺷـﺗﺮی از . (5.0<p و در ھﻧﮔﺎم ﺗﺑدﯾل  ﭘﺮوﺗواﺳﮐوﻟﮐس ﺑﻪ ﻣﯾﮐﺮوﺳﯾﺳـت ﻣﺷـﺎھده ﮔﺮدﯾـد)





(. در اﯾن ﻣطﺎﻟﻌـﻪ 5.0<p اﻓﺰاﯾش ﺑﯾﺎن ﻣﻌﻧﯽ داری در ﻻﯾﻪ زاﯾﺎ ﻧﺷﺎن دادﻧد) 331-Rim,9843-Rim,7
ه ﻧﮔﺮدﯾـد. ﯾﺎﻓﺗـﻪ ھـﺎی  ﺗـﺎﺛﯾﺮ در ھﯾﭻ ﯾک از ﻣﺮاﺣل ﺗﮐﺎﻣﻠﯽ ﻣﺷﺎھد  d2-Rim,5818-Rimآﺛﺎری از ﺑﯾﺎن 
در ﮐﺮم ﺳـﮔﻣﺎﻧﺗﻪ   7-telداروی آﻟﺑﻧدازول ﺳوﻟﻔوﮐﺳﺎﯾد ﺑﺮ ﺑﯾﺎن ﻧﺷﺎن داد ﮐﻪ ﺑﺎ ﮐﺎھش ﻏﻠظت ﻣﯾﺰان ﺑﯾﺎن  
ﻣﯾﮐﺮوﮔﺮم ﺑﺮ ﻣﯾﻠﯽ ﻟﯾﺗـﺮ  ﻣﻌﻧـﯽ  ۲۶/۵و  ۵۲۱ﺗک ﺑﻧدی اﻓﺰاﯾش داﺷﺗﻪ اﺳت. اﯾن اﻓﺰاﯾش در ﻏﻠظت ھﺎی 
ﻧﯾـﺰ  در ﻣﯾﮐﺮوﺳﯾﺳـت ﮐـﺎھش  7-telﺑﯾـﺎن    ھﻣﭼﻧﯾن ﺑﺎ ﮐـﺎھش ﻏﻠظـت دارو (. 50.0<pدار ﺷده اﺳت) 
ﻣﯾﮐﺮوﮔﺮم ﺑﺮ ﻣﯾﻠﯽ ﻟﯾﺗﺮ  ﻧﺳﺑت ﺑﻪ ﻧﻣوﻧﻪ ﮐﻧﺗﺮل ﻣﻌﻧـﯽ  ۵و  ۰۱ﯾﺎﻓﺗﻪ اﺳت. اﯾن ﮐﺎھش ﺑﯾﺎن در ﻏﻠظت ھﺎی 
ﻣﯾﮐﺮوﮔـﺮم ﺑـﺮ ﻣﯾﻠـﯽ ﻟﯾﺗـﺮ ﺑﺎﻋـث   ۰۰۰۱ﻧﺗـﺎﯾﺞ ﻧﺷـﺎن داد ﮐـﻪ ﺗﻧﮫـﺎ ﻏﻠظـت  (. 50.0<pدار ﺷده اﺳت  ) 
  (.50.0<pﻧﺳﺑت ﺑﻪ ﮐﻧﺗﺮل ﻧﺷﺎن داده اﺳت )   در ﭘﺮوﺗواﺳﮐوﻟﮐس 7-tel ﮐﺎھش ﺑﯾﺎن ﻣﻌﻧﯽ داری
در  16-Rimﻣﯾﮐﺮوﮔﺮم ﺑﺮ ﻣﯾﻠﯽ ﻟﯾﺗﺮ ﺑـﻪ ﺑﻌـد ﻣﯾـﺰان ﺑﯾـﺎن   ۰۰۵ﺑﺎ ﮐﺎھش ﻏﻠظت ﻣﺧﺻوﺻﺎ از ﻏﻠظت   
ﻣﯾﮐﺮوﮔـﺮم ﺑـﺮ ﻣﯾﻠـﯽ ﻟﯾﺗـﺮ  ۲۶/۵ﮐﺮم ﺳﮔﻣﺎﻧﺗﻪ ﺗک ﺑﻧدی اﻓﺰاﯾش ﯾﺎﻓﺗﻪ اﺳت. اﯾن اﻓـﺰاﯾش ﺑﯾـﺎن در ﻏﻠظـت 
   16-Rim(.  ھﻣﭼﻧـﯾن ﻧﺗـﺎﯾﺞ ﻧﺷـﺎن داد ﮐـﻪ  ﺑﯾـﺎن 50.0<pﻧﺳﺑت ﺑﻪ ﻧﻣوﻧﻪ ﮐﻧﺗﺮل ﻣﻌﻧﯽ دار ﺷده اﺳـت ) 
و  ۰۱، ۰۵در ﻣﯾﮐﺮوﺳﯾﺳت  ﺗﻣﺎم ﻏﻠظت ھﺎ  ﺑﺎﻋث ﮐﺎھش ﺑﯾﺎن ﺷده اﻧد. اﯾن ﮐﺎھش ﺑﯾـﺎن در ﻏﻠظـت ھـﺎی 
و  ۰۰۰۱ﻧﺗـﺎﯾﺞ ﻧﺷـﺎن داد ﮐـﻪ دو ﻏﻠظـت  (. 50.0<pﻣﯾﮐﺮوﮔﺮم ﺑﺮ ﻣﯾﻠﯽ ﻟﯾﺗﺮ ﻣﻌﻧـﯽ دار ﺷـده اﺳـت )  ۵
در ﭘﺮوﺗواﺳﮐوﻟﮐس ﺷـده اﺳـت ) 16-Rim اﯾش ﺑﯾﺎن ﻣﻌﻧﯽ داریﻣﯾﮐﺮوﮔﺮم ﺑﺮ ﻣﯾﻠﯽ ﻟﯾﺗﺮ ﺑﺎﻋث اﻓﺰ ۲۶/۵
را در ﮐﺮم ﺳﮔﻣﺎﻧﺗﻪ ﺗـک ﺑﻧـدی  ﻧﺷـﺎن داد ﮐـﻪ   9843-Rimﺗﺎﺛﯾﺮ داروی آﻟﺑﻧدازول ﺑﺮ ﺑﯾﺎن   (. 50.0<p
ﻣﯾﮐﺮوﮔﺮم ﺑﺮ ﻣﯾﻠـﯽ ﻟﯾﺗـﺮ  اﻓـﺰاﯾش ﻣﻌﻧـﯽ داری را ﻧﺳـﺑت ﺑـﻪ  ۰۰۵ﮐﺮم ھﺎی ﺳﮔﻣﺎﻧﺗﻪ ﺗک ﺑﻧدی در ﻏﻠظت 
  (.50.0<Pﮐﻧﺗﺮل ﺑدون دارو دارﻧد )
ھـﺎی ﻣـورد ﻣطﺎﻟﻌـﻪ در ﺷﯾﺳـﺗوزوﻣﺎ و  ANRim: ﻧﺗﺎﯾﺞ ﻣطﺎﻟﻌﻪ ﺣﺎﺿﺮ ﻧﺷﺎن داد ﮐﻪ اﮐﺛـﺮ  ﻧﺗﯾﺟﻪ ﮔﯾری
اﮐﯾﻧوﮐوﮐوس ﺑﻪ ﺻورت رﯾﺰ ﻣوﻟﮐول ھﺎی ﺣﻔﺎظت ﺷده در ﮐـﺮم ھـﺎی ﭘﮫـن ھﺳـﺗﻧد. اﮔﺮﭼـﻪ ھـﯾﭻ ﺷـﺎھدی 
در اﻧﮔل اﮐﯾﻧوﮐوﮐـوس ﮔﺮاﻧوﻟـوزوس ﻣﺷـﺎھده ﻧﺷـد. ﺑـﺎ ﺗوﺟـﻪ ﺑـﻪ   d2-Rim,5818-Rimدﻟﯾل ﺑﺮ وﺟود 
ت  آزﻣﺎﯾﺷﮔﺎھﯽ اﻧﮔل اﮐﯾﻧوﮐوﮐوس در دوﻣﺳﯾﺮ ﻣﺧﺗﻠف، اﯾن اﻣﮐﺎن وﺟود دارد ﮐﻪ ﺟﮫت ﮔﯾﺮی و ﻣﺳﯾﺮ ﮐﺷ





 ﯽﻣﯾظﻧﺗ شﻘﻧmiRNA ﺳ لوزادﻧﺑﻟآ یوراد  ﻪﮐ داد نﺎﺷﻧ ﺮﺿﺎﺣ ﻪﻌﻟﺎطﻣ نآ ﺮﺑ هوﻼﻋ .دﺷﺎﺑ ﺎھ دﯾﺎـﺳﮐوﻔﻟو
 نﺎﯾﺑ ﺮﯾﯾﻐﺗ ثﻋﺎﺑmiR-61,let-7 لـﺣاﺮﻣ ﺮﯾﺎـﺳ ﻪـﮐﯾﻟﺎﺣ رد تـﺳا هدـﺷ تـﺳﯾﺳوﺮﮐﯾﻣ ﯽﻠﻣﺎـﮐﺗ ﻪـﻠﺣﺮﻣ رد
 .دﻧداد نﺎﺷﻧ دوﺧ زا ﯽﯾوﮔﻟا نودﺑ و توﺎﻔﺗﻣ نﺎﯾﺑ ﯽﻠﻣﺎﮐﺗ  
یدﯾﻠﮐ تﺎﻣﻠﮐ :سوزوﻟوﻧاﺮﮔ سوﮐوﮐوﻧﯾﮐاSmall RNA  ،miRNA ، لﺣاﺮﻣﻠﻣﺎﮐﺗ ﯽتﺷﮐ ،   ، لﮔﻧا
 ،نﮫﭘ یﺎھ مﺮﮐ ﯽﯾوراد ﻪﻠﺧادﻣ ،لوزادﯾﻣﯾﺰﻧﺑ  
Abstract: 
Back ground and objectives: Cystic Echinococcosis (CE) caused by 
Echinococcus granulosus is a major parasitic zoonosis of human and 
animals. Adult worm in the small intestine of dog as definitive host excrete 
eggs in the environment, which infect human and other animal 
intermediate hosts. CE is a chronic parasitic cyst-forming disease of human 
beings as well as domestic and wild ungulates. The medical and economic 
impact of CE has been shown to impose a great burden on the societies 
particularly in developing countries. Therefore, understanding the biology 
and developmental processes of the parasite in both definitive and 
intermediate hosts is of principal importance since it may help to find new 
strategies for the control of the disease. 
Micro-RNAs are non-coding, single-stranded RNA consisting of 18-25 
nucleotides that regulate gene expression at the post-transcriptional level. 
These small regulators of gene expression are known to be involved in a 
broad variety of biological processes and host-parasite interactions, such as 





gene regulation, development and evolutionary processes, disease-specific 
patterns and physiological processes. Because of their wide regulatory 
potential as well as sequence specificity, miRNAs can serve as drug targets, 
resistance factors and diagnostic tools for parasitic diseases. 
Albendazole (ABZ) as the main anti-echinococcal benzimidazole, is 
extensively metabolized in mammal’s tissues, plasma and excreta to 
produce albendazole sulfoxide (ABZ-SOX) and albendazole sulfone. These 
compounds have demonstrated safe and effective therapeutic outcomes in 
the treatment of echinococcosis. The emergence of resistance or reduced 
response to ABZ and other benzimidazoles has been demonstrated in 
several parasitic helminths of medical and veterinary importance. The 
genetic basis of ABZ function against E. granulosus and the role of miRNAs 
in regulating target genes involved in the drug action are poorly 
understood. In addition there is evidence suggesting that miRNAs can be 
detected in the infected host serum/plasma. This has raised interest in 
evaluating miRNAs as potential new biomarkers for assessing the response 
to chemotherapy. 
 The phenomenal capacity of E. granulosus for bi-directional development 
in monophasic and di-phasic media enables us to produce in vitro 
segmented worms as well as microcysts. 
 The purpose of the present study was to compare the activity of a selected 





sja-miR-133, sja-miR-125a, egr-miR-61, sja-miR-2d, sja-miR-8185, sja-miR-
3489 ) in different developmental stages of E. granulosus including native 
protoscoleces and germinal layers; and harvested stages from in-vitro 
cultivation i.e. evaginated protoscoleces, microcysts and strobilated worms 
with one and three proglottids. Then we comparison the effect of ABZ-SOX 
on expression of some miRNAs in some developmental stages.   
Methods: Different developmental stages of the parasite were obtained 
from ex vivo as well as in vitro cultured E. granulosus. MicroRNAs were 
extracted from the ex vivo germinal layer and invaginated protoscoleces as 
well as the in vitro generated microcysts, evaginated protoscoleces and 
strobilated worms. Expression of the selected miRNAs was evaluated by RT-
qPCR for each stage. Furthermore, we investigate the differential expression 
of some miRNAs (Let-7, miR-61, miR-3489) in four developmental stages of 
E. granulosus exposed to ABZ-SOX. 
Results: The parasite was identified as E. granulosus sensu stricto G1 
genotype as confirmed by cox1 PCR sequencing .the result of miRNAs 
expression showed that nine out of eleven miRNAs were present and active 
in different developmental stages of E. granulosus. A significant over-
expression of miR-61 was observed in germinal layer and during the 
protoscolex transformation into the microcysts (p<0.05), however miR-10 
was more expressed in the mature strobilated forms than the other stages.  





We did not find any evidence of miR-8185 and miR-2d expression in any of 
the tested developmental stages of E. granulosus. 
The results of miRNA expression profile of the parasites exposed to ABZ-
SOX showed that 
expression levels of let-7 were inversely associated with the drug 
concentration with significant differences at 125 and 62.5 µg/ml 
concentrations against control (p<0.05). 
In microcysts higher ABZ-SOX concentrations produced no significant 
change in let-7 expression, however decreased miRNA expression was 
observed in lower drug concentrations (p<0.05). In the treated 
protoscoleces, let-7 expression was significantly diminished in the presence 
of ABZ-SOX at 1000 µg/ml concentration (p<0.05). In one-proglottid 
worms, increased expression level of mir-61 was documented at 62.5 µg/ml 
concentration (p<0.05). Overall, miR-61 revealed a significant decrease of 
expression in the microcysts exposed to different drug concentrations 
(p<0.05). Significantly higher miR-61 expressions were observed in the 
protoscoleces at 1000 and 62.5 µg/ml concentrations (p<0.05). In one-
proglottid worms, increased expression level of miR-3489 was recognized 
at 500 µg/ml concentration (p<0.5).  
Conclusion: Results of the present study indicate that several similar 
miRNAs in Schistosoma and Echinococcus are considered as conserved small 
RNAs in the Platyhelminthes. However no evidence of miR-8185 and miR-





S. japonicum. Regarding the bi-directional nature of Echinococcus 
cultivation in vitro, the direction of development of protoscoleces either 
into an adult worm or to a secondary hydatid cyst might be attributed to 
the regulatory role of miRNAs in different life stages of the parasite 
development. Furthermore, the results of the present study demonstrated 
that under in vitro benzimidazole exposure the expression of two E. 
granulosus miRNAs (let-7, miR-61) were significantly affected in the 
microcyst stage, however other developmental stages exhibited different 
reactive expressions against ABZ-SOX. 
Key words: E. granulosus; miRNAs; Development; Cultivation; 






















Kerman University of Medical Sciences 
 
Faculty of Medicine 
In Partial Fulfillment of the Requirements for the Degree (PhD) 
 
Title: 
Study and comparison of Echinococcus granulosus miRNAs in 
different   developmental stages of the parasite and drug 




Prof. Majid Fasihi Harandi 
Advisors: 
1-Dr. Ali Afgar 2–Dr. Balal Sadeghi  
Thesis No:   530                                                                                                  
Date: July, 2019 
